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John Acocks’ ideas on the recent and future changes of
vegetation in South Africa occupy an important concep-
tual position in the first and subsequent editions of Veld
Types of South Africa. Arguably the most prominent
idea embodied in his discussion of vegetation changes
is the hypothesis that various Karoo veld types were
expanding eastwards and northwards into areas that
would otherwise be occupied by grassland, and that
this process was a direct result of mismanagement of
the semi-arid rangelands. The invasion of Karoo vege-
tation amounts to a systematic consideration in South
Africa of what would ultimately become known as
desertification. This paper examines Acocks’ interpreta-
tion of the vegetation changes associated with expand-
ing Karoo and desert veld types and his evidence that
this was indeed occurring. It places the apparent degra-
dation into an appropriate historical context in relation
to the evolving views of other South African and inter-
national scientists. The paper shows how Acocks’
understanding of vegetation dynamics influenced agri-
cultural policy, both immediately following publication
of Veld Types and subsequently. Finally, a critique of the
spreading Karoo hypothesis is developed in relation to
current theory on desertification and its implications for
management of the semi-arid rangelands of South
Africa today.
The introductory section of all three editions of John Acocks’
Veld Types of South Africa (1953, 1975, 1988) contains a
brief but important discussion on ‘recent and future changes
in vegetation’ and is accompanied by a series of maps inte-
grated into the text. Prominent in his consideration of vege-
tation dynamics across the country is the idea that the Karoo
was seen to be invading veld types to the east and north.
Moreover, Acocks argues that yet more xeric veld types
were invading the Karoo from the west. Although these
ideas pre-date most of the literature on land degradation,
there is little doubt that what Acocks was referring to was
part of a process that was eventually to become widely
known as desertification, a word that the author himself
never used. Nevertheless, Acocks’ expanding Karoo idea is
a key scientific observation in South Africa purporting the
invasion of less biologically and economically productive
land that represents, in essence, land degradation in the
drylands, or desertification. Certainly, the idea of shrubs
invading grassland under grazing mismanagement is con-
sistent with the widely accepted United Nations definition of
desertification as: ‘…land degradation in arid-semi-arid and
dry sub-humid areas resulting from various factors, including
climatic variations and human activities’ (United Nations
Convention to Combat Desertification (UNCCD) 1995). It is
possible, therefore, to view Acocks’ ‘expanding Karoo’ and
the term ‘desertification’ as synonymous (Hoffman et al.
1999).
The aim of this paper is to review the findings of John
Acocks with respect to the elements of his vegetation
dynamics concepts that relate to desertification, viz. the
spreading Karoo hypothesis, and comment on the evidence
that he used in order to arrive at such a conclusion. The
paper then goes on to explore the historical context in which
he developed the hypothesis in order to illustrate that
Acocksian thinking on veld mismanagement was influenced
by both international and national research and policy agen-
das. Following a discussion of the implications of Acocks’
work in terms of agricultural policy, the relevance of the
expanding Karoo idea to contemporary theory and practice
with respect to rangeland management in South Africa is
discussed.
The Expanding Karoo Hypothesis
The core of Acocks’ ideas on desertification in South Africa
is embodied in point 3 of his discussion of recent and future
changes in vegetation, viz. ‘The most striking, and alarming
change, is the spread of the Karoo at the expense of sweet
grassveld. This spread of the Karoo eastwards has amount-
ed to 250km in parts; it is still proceeding…’ (3rd edition, p
10). This description is made by way of a comparison of
Maps 1 and 2 of the five maps published to illustrate his con-
cept of South African vegetation dynamics. In addition to the
1:500 000 scale map of Veld Types, the five smaller-scale
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maps printed within the body of the text demonstrate
Acocks’ understanding of how vegetation has responded
(and will respond) to human impact over time. Map 1 is a
reconstruction of how Acocks viewed the pre-colonial vege-
tation situation in the country, while Map 2 is a simplified ver-
sion of the larger scale Veld Types map and represents the
‘present day’ from his perspective (i.e. 1953 initially). Map 3
represents his vision of the ‘ugly’ (3rd edition, p 11) future
(100 years hence) under interpreted continued veld mis-
management, while Map 4 is the more ‘pleasant’ (3rd edition,
p 11) picture of the situation under presumed sound farming
practice. Map 5, discussed only very briefly by Acocks, is an
interpretation of the extent to which the hypothesised
changes have pushed the veld beyond the possibility of
rehabilitation. The key elements of his argument with
respect to the Karoo, then, are embodied in the comparison
between Maps 1 and 2 and in the vision represented in Map
3, although the issue is perhaps best represented in Map 5,
a version of which is reproduced here as Figure 1. In reality,
the expanding Karoo concept is two related hypotheses
(Hoffman et al. 1999). The first of these is the contention that
Karoo vegetation in AD 1450 was considerably more grassy
than today (and as depicted in his Map 1). The second part
is that the Karoo shrublands have been subject to the
expansion in the direction shown in Figure 1. Both parts of
the hypothesis deserve scrutiny and a consideration of the
evidence that Acocks used in the process.
The basis of the AD 1450 reconstruction is not fully
explored by Acocks in Veld Types, although he does briefly
mention the indirect sources of evidence, which are gener-
ally observations by early European colonists and explorers.
Such (all too often) casual observations are subject to vari-
ous forms of bias, such as the experience of the observer
concerned, incorrect or vague geographical locality informa-
tion and seasonal and inter-annual fluctuations in the
appearance of various veld types in response to moisture
inputs and grazing pressures. Acocks appears to be only too
aware of the relative unreliability of such evidence and
instead leans on his own observations of the veld.
Underlying this logic, however, is the assumption that occur-
rences of various species in places remote from their main
areas of distribution are indeed ‘relics’. The main source of
his conviction that, with respect to changes ‘…there is no
doubt about their reality’ (3rd edition, p 9) are the records
from sites where the vegetation has remained largely undis-
turbed, for example railway enclosures, cemeteries and road
reserves. Acocks is certainly himself convinced of the effica-
cy of his own methods, and expresses considerable satis-
faction in the concurring views of Schulze (1947) and his cli-
mate maps. These reveal the change from temperate to
tropical climates along the presumed historical boundary
between Karoo and grassveld such that ‘…what would oth-
erwise have been a highly controversial boundary thus
becomes relatively unassailable’ (3rd edition, p 9). Whatever
the nature of the evidence and its suitability or otherwise, the
reconstruction hypothesises that the eastern part of the
Karoo was, prior to colonisation by Europeans, ‘sweet
grassveld’ and that perennial grasses were considerably
more abundant at that time.
The second component of the hypothesis is that of contin-
ued expansion of Karoo elements into the grassland under
the influence of selective grazing. The evidence for this view
is essentially identical to that which enabled Acocks to
reconstruct the pre-colonial South African landscape,
although it goes further in suggesting that the shrubland
communities replacing the grassland are a) a degraded
product of veld mismanagement and b) considerably less
productive both ecologically and economically. This part of
the hypothesis is most appropriately illustrated in Acocks’
Map 5 (Figure 1) with its arrows indicating directional
change and the progressive movement of the Karoo-grass-
land boundary along a broad front at a potentially deducible
rate over time (up to 1km every two years using Acocks’ own
measurements).
The historical context
Scientific hypotheses do not develop in a vacuum, and it is
instructive to contemplate the intellectual milieu within which
Acocks developed such a powerfully emotive and, as
demonstrated below, instrumental hypothesis. Acocks’ work
predates the vast majority of international literature on
desertification per se and, in this sense, was ahead of its
time conceptually and also, effectively, acted as a renewed
alarm call that something was amiss in the Karoo. Land
degradation, although not by name, was initially recognised
in South Africa soon after the arrival of colonial European
settlers and a form of conservation policy was in place as
early as 1652 (Verster et al. 1992). Indeed, as early as the
late nineteenth century the colonial government launched a
commission of inquiry into the declining Karoo sheep indus-
try (Hoffman et al. 1999). But it was only in the mid-twentieth
century that legislation was in place that gave effect to the
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Figure 1: Adaptation of Acocks’ Map 5, showing the areas of South
Africa subject to degradation and indicating the hypothesised direc-
tion of movement of Karoo vegetation northwards and eastwards
with encroaching desert filling in from the west. (after Huntley B,
Siegfried R, Sunter C 1989: South African Environments into the
21st Century. Tafelberg, Human and Rousseau, Chart 14, p 39)
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widespread recognition that the veld was being misman-
aged. Following on from the work of the Drought
Investigation Committee, the Soil Erosion Advisory Council
was established in 1930 (Hoffman and Ashwell 2001).
Ironically, perhaps, a significant player in its further develop-
ment was a non-South African. Dr Hugh Bennett, Chief of
the Soil Conservation Service of the United States
Department of Agriculture, visited the country in the early
1940’s at the behest of the National Veld Trust. This visit, in
which he travelled across the country, seems to have been
used ‘…as ammunition to keep white agricultural interests at
the forefront of government attention’ (Delius and Schirmer
2000, p 735). His subsequent critique (Bennett 1945)
appears to have been persuasive enough to encourage the
government to introduce appropriate legislation and in the
process curry political favour among white farmers.
Indeed, the general environmental situation in South
Africa during the 1930’s and 1940’s appears to be have
been viewed as a somewhat gloomy one. This is illustrat-
ed with reference to the words of HH Bennett himself who
pronounced, in respect of the wheatbelt of the southwest-
ern Cape (the so-called Swartland), that soil erosion there
was ‘violently in progress’ (Bennett 1945, p 8). This was a
theme followed by Talbot (1947), then Professor of
Geography at the University of Cape Town. He was equal-
ly convinced of the severity of the situation and pro-
nounced soil erosion by gullying to be a blight on more
than 1 000 square miles (2 600km2) of the Swartland, rep-
resenting 25% of the area of this agriculturally important nat-
ural region. Environmental concern at the time was focused
on soil erosion in particular, rather than land degradation in
general. Indeed, soil erosion was viewed as ‘…the South
African malaise’ (Beinart and Coates 1995). There was,
nevertheless, also concern for the broader issue of drought,
which was widely recognised to be as much about veld mis-
management as it was about lack of rainfall (Delius and
Schirmer 2000). Technological developments of the twenti-
eth century, especially the introduction of windmills to pump
water and wire fencing to control stock distribution and pred-
ators, do seem to have increased the ability of farmers to
impact negatively on the Karoo (Archer 2000). Around the
time of the second world war, agricultural policy-makers in
South Africa appear to have been determined to transform
farming practices and allow direct state intervention in con-
servation practice (Delius and Schirmer 2000). However,
much of this concern seems to have been based on a kind
of conventional wisdom rather than any hard evidence of soil
erosion and may even have been a kind of political expedi-
ence.
The Forest and Veld Conservation Act 13 of 1941 appears
to have had relatively little impact, but its promulgation is at
least evidence that the government was taking land issues
seriously. Its replacement by the 1946 Soil Conservation Act
(Verster et al. 1992) gave some impetus to what appears to
have been a rising tide of environmental consciousness, at
least at the level of policy, although Delius and Schirmer
(2000) have argued that political motives may have out-
weighed the environmental ones. Conventional scientific
wisdom at the time was no doubt strongly influenced by
Bennett’s evocative tales of the much-publicised midwestern
USA dustbowl of just a few years earlier (Dodson, in press).
Both De Klerk (1947) and Tidmarsh (1948) commented in
the popular press that there was a problem, more specifical-
ly in the Karoo. It is against such a scientific and legislative
background that John Acocks, conducting his extensive
fieldwork in the 1940’s and early 1950’s, was deriving his
interpretations of the situation regarding veld condition in
general and of the Karoo in particular. The expanding Karoo
idea went well beyond the policy-makers concern with soil
erosion and achieved widespread public recognition through
the evocative and colourful maps of ‘Veld Types’. The
hypothesis was to have an important influence on subse-
quent developments in agricultural policy and practice.
The influence of the expanding Karoo hypothesis on
agricultural policy and practice
The state’s preoccupation with enforcing soil conservation
methods in white farming areas was not universally popular,
was viewed as problematic by many farmers and in any
case increasingly marginalised the ‘native reserves’ set
aside in the 1913 and 1936 Land Acts (Delius and Schirmer
2000). While the Soil Conservation Act of 1946 did encour-
age white farmers to manage their land in such a manner as
to conserve soil, it seems to have been ineffective in really
pushing farmers so to do. Even by 1961, only 19% of South
Africa’s white farmers had formulated farm plans as recom-
mended by the Soil Conservation Board (Delius and
Schirmer 2000). Nevertheless, the soil conservation issue
remained on the national agenda and Acocks’ membership
of the Desert Encroachment Committee (South Africa 1951)
was crucial to the implementation of certain veld manage-
ment policies and practice by the Department of Agriculture.
Legislatively, however, it was some time before the gov-
ernment’s view of soil erosion and land degradation became
more effective. Indeed, it was not until the promulgation of
the new Soil Conservation Act of 1969 and the Conservation
of Agricultural Resources Act of 1983 that the productivity of
white-owned farms achieved real prominence in terms of
policy. In the meantime, John Acocks’ maps of the expand-
ing Karoo proved to be powerful icons in persuading the
authorities that degradation in parts of South Africa’s semi-
arid rangelands was reality. The fact that there was increas-
ing international concern with the issue of mismanagement
of grazing lands must have helped his cause considerably.
The term ‘desertification’ was first used by Aubreville (1949,
cited in Mainguet 1994) in respect of dry subhumid areas
such as the Karoo and sparked what Mainguet (1994) refers
to as ‘the age of awareness’ with respect to land degrada-
tion. Acocks’ views were certainly consistent with a contin-
ued awareness-raising campaign mounted by the
Department of Agriculture in relation to white-owned farm-
land. This developed into a formal stock reduction scheme
implemented between 1969 and 1978. More than 4 000
farmers volunteered for a five year period and reduced stock
numbers to at least one third below recommended stocking
levels (Hoffman and Ashwell 2001). In practice, the effects of
the scheme were limited and farmers often found it difficult
to observe any significant improvements in veld condition
that could unequivocally be attributed to reduced stocking
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rates and all too often drifted back into pre-scheme practices
once the subsidies ceased to be made available.
One of the central tenets of Acocks’ view of reclaiming the
veld following Karoo spread was the re-establishment of a
‘…cover of useful grasses’ and this, he argued, should apply
to ‘…every corner of the country’ (3rd edition, p 12). A num-
ber of grazing systems employing ‘camps’ have evolved
over time, the aim of which has been to attempt to increase
grass cover. The most widely adopted of these in the Karoo
was known as the Group Camp Approach (Palmer and
Hoffman 1997), which promoted the use of rotational camps
in which relatively light stocking rates were employed. It
remains widely in use today but one of its outcomes would
appear to be an increase over time in the cover of non-palat-
able species (Hoffman 1988). Its most important rival was
initiated by Acocks himself and is known as Non-Selective
Grazing (Acocks 1966) in which the grazing system attempt-
ed to simulate the pre-colonial herding patterns of wild ungu-
lates. The system advocates high concentrations of domes-
tic stock in camps for only short periods of time and results,
theoretically at least, in non-selective grazing and increase
in veld carrying capacity over time, although this has never
been conclusively demonstrated and the approach has not
been widely adopted. Rotational grazing strategies have
been much debated and criticised, not least, perhaps,
because they have been inadequately tested through field
and laboratory trials (Hoffman 1988, Hoffman et al. 1999).
The National Grazing Strategy was introduced in 1985 (Du
Toit et al. 1985) and this too appears to have been strongly
influenced by Acocksian views of veld deterioration under
grazing mismanagement. The National Grazing Strategy
accepted this view of a kind of utopian Karoo in which peren-
nial grass cover was to be fostered through the more judi-
cious management of stock through control of numbers and
by following one of a number of suggested possible camp
systems. Although the strategy was never enforced through
legislation, it was widely endorsed by the Department of
Agriculture through its network of extension service units.
Acocks’ expanding Karoo hypothesis, of course, concerned
itself exclusively with veld management in the white-owned
farmlands of the eastern margins of the biome. In this same
sense, many of the state’s sustainable agriculture initiatives,
among them the National Grazing Strategy, were surely
doomed to fail at the national scale because they focused on
only the commercial component of the agricultural economy
of the country.
Discussion: the relevance of Acocks’ hypothesis in con-
temporary theory and practice
Significant scientific developments have occurred since
Acocks first expounded upon the concept of the spreading
deserts of South Africa. These fall into three inter-related
areas, viz. i) testing of the expanding Karoo hypothesis per
se, ii) evolution of the desertification concept nationally and
internationally, and iii) developments in ecological theory.
Each is briefly reviewed.
The expanding Karoo: fact or fiction? Acocks’ ideas were
engagingly simple and, as has been shown, arose from a
scientific and policy framework entirely in tune with the idea
that colonial farmers had seriously disturbed, if not
destroyed, the eastern Karoo. But is the hypothesis correct?
As noted above, the hypothesis has two parts, viz. that the
precolonial eastern Karoo was grassland and that less pro-
ductive Karoo vegetation is expanding north-eastwards. The
first part can be tested against long-term ecological evi-
dence, although such information is only intermittently avail-
able in time and space and notoriously difficult to interpret.
Fossil pollen evidence has shown that the key region in
question has been subject to significant long-term vegeta-
tion change, although rather in response to rainfall fluctua-
tions than due to human interference (Sugden and
Meadows 1989, Bousman et al. 1994, Meadows and
Watkeys 1999). Meanwhile, stable carbon isotope evidence
from soils in the eastern Karoo, examined by Bond et al.
(1994), offers a somewhat contrasting viewpoint. The region
was dominated by a relatively stable vegetation mosaic in
pre-colonial times in which three distinct vegetation types
(shrubland, mixed shrubland and grassland, and grassland)
prevail over time. Certainly this is at odds with Acocks’ ‘idyl-
lic’ (Hoffman et al. 1999) interpretation of the eastern Karoo
as permanent grass cover. What emerges from this is the
recognition that Acocks’ thesis largely ignored the role of
fluctuating rainfall as a determinant and focused instead on
the idea that mismanagement was the driver of vegetation
change (Hoffman et al. 1999). The second part of the
hypothesis, that of the continued invasion of grassland by
shrubs to the north and east of the (then) present day Karoo
margin, requires consideration of shorter-term monitoring
experiments. Hoffman and Cowling (1990) and Palmer et al.
(1990) provide such evidence, but it presents a picture dia-
metrically opposed to that expected, i.e. increase of grass
cover over time. Stable carbon isotope evidence (Hoffman et
al. 1995), on the other hand, does suggest a substantial
increase in shrub density in the recent past. Distinguishing
between the influence of climate change and human impact
in this region remains an unresolved problem, although an
essential goal ‘if we are to develop suitable predictive mod-
els of vegetation change in the Karoo’ (Hoffman et al. 1999).
Desertification: evolution of a complex concept. Acocks
developed his hypothesis at a time when the word desertifi-
cation was not widely in use. Following the United Nations
Conference on Desertification in Nairobi, Kenya, in 1977,
however, the concept was to flourish and has culminated in
the adoption by many nations, especially those in the dry-
lands, of the United Nations Convention to Combat
Desertification, UNCCD (1995). The convention, ratified by
South Africa in 1997 (Hoffman and Ashwell 2001), accepts
that land degradation under human agency and natural cli-
mate fluctuations is a major global problem. Notwithstanding
this apparent international endorsement of the need to
address the environmental and socio-economic conse-
quences of desertification, the concept has undergone evo-
lution since the awareness campaigns of the 1950’s and
1960’s. The ‘age of awareness’ was to be followed by the
‘age of misconception’ and even the ‘age of doubt’
(Mainguet 1994). Desertification is defined differently by dif-
ferent constituencies and it is also now understood that land
degradation in the drylands depends on a complex interplay
between a multitude of interrelated factors, some direct, oth-
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ers indirect, some physical, others socio-economic and polit-
ical, some to do with policy and others to do with practice.
Combating desertification, then, cannot arise through the
implementation of simple, linear solutions. And so it must be
with Acocks’ hypothesis for, even if it is conclusively demon-
strated to be correct, reversal of the process will require
much more than merely encouraging greater grass cover in
affected areas.
Ecological theory: equilibrium or non-equilibrium? ‘The
choice of an appropriate conceptual framework on which to
base an examination of land degradation in arid areas is
integral to current research work on grazing systems’
(Archer 2000, p 677). Ecology has proved to be a rapidly
evolving discipline and has moved beyond the elegantly par-
simonious succession and climax models put forward by
Frederick Clements at the end of the nineteenth century.
This ‘equilibrium’ view of vegetation sees climate as the
dominant ecological control factor so that the climax com-
munity is achieved assuming absence of disturbances such
as those imposed by domestic livestock. Acocks’ hypothesis
is in accord with this, and sees changes in plant community
structure as reversible assuming the removal of the distur-
bance factor. However, there is much current debate around
the issue of whether or not semi-arid vegetation is ever real-
ly in equilibrium with the climate, especially given the highly
variable temporal and spatial nature of rainfall inputs. This
has important implications for the Karoo as it begs the ques-
tion as to whether observed degradation is fundamentally a
livestock management problem or a natural characteristic of
a highly variable and event-driven environment (Cowling
2000, Fynn and O’Connor 2000). The disequilibrium theory
argues against livestock management as the principal agent
of degradation. Its advocates argue that, in arid and semi-
arid areas, highly erratic and unpredictable events such as
rainfall drive the productivity of the system. In practical
terms, the disequilibrium theory suggests that, since herbi-
vores have minimal impact on vegetation production, num-
bers of livestock should be allowed to fluctuate with resource
availability. A ‘variable tracking’, or opportunistic, system of
managing livestock numbers would therefore be more suit-
able (Sullivan 1996). There is, however, considerable evi-
dence opposing the disequilibrium theory, and supporting an
equilibrium interpretation of semi-arid rangeland ecology
(Cowling 2000, Fynn and O’Connor 2000). Results from
such studies suggest that livestock grazing can indeed neg-
atively impact on vegetation. Certainly not all arid and semi-
arid environments can be classified as disequilibrial. Archer
(2000) addresses the implications of the two principal mod-
els in terms of Karoo grazing systems in particular. He con-
cludes (p 696) that ‘… there is a significant amount of inves-
tigative work still to be done…’ before we are likely to be
able to address the issue of sustainable management of
grazing resources under these conditions.
So, has the expanding Karoo hypothesis stood the test of
time? The hypothesis itself remains unproven and concep-
tual developments evident in the desertification and ecolog-
ical literature further call it into question. But the expanding
Karoo has proved to be an enduring idea in many other
respects. Certainly Acocks’ interpretation of the Karoo veld is
still widely held by policy-makers and land-owners. It has
also become entrenched in the international desertification
literature such that various international syntheses showing
maps of land degradation, including that of the most recent
United Nations Environment Programme assessment
(Middleton and Thomas 1992) often merely mimic Acocks’
visual imagery of the problem.
Such interpretations place the geographical emphasis of
land degradation in South Africa largely in the more arid
western and central parts of the country, including of course
the key area of the eastern Karoo. However, as the recently
published National Review of Desertification (Hoffman and
Todd 2000) shows, a preoccupation with land degradation in
the rangelands of the Karoo is largely inappropriate. This is
because it is abundantly clear from the extensive national
review that the most severely degraded areas of South
Africa are in the communally farmed lands of the former
Bantustans — some way to the east and north of the Karoo.
Current policy-makers face the enormous challenge of
weighing up the importance of fostering conservationist
thinking in the marginalised former homelands, while not, at
the same time, abandoning economically productive com-
mercial farmlands. That South Africa historically focused its
attention and resources on the white farmlands of the semi-
arid region at the expense of the communal lands to the east
undoubtedly had overtly political, racist motives (Delius and
Schirmer 2000). John Acocks appears to have given expres-
sion to an ecological trend that was supported by widely held
environmental perceptions and underpinned by a powerful
political agenda.
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